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A 


1'-Acetoxyestragole 
DNA labile site induction by, 
207 
reactions with DNA, 206 
1'-Acetoxysafrole 
reactions with DNA, 206 
N-2-acetoxy-2- 
Acetylaminofluorene 
DNA labile site induction by, 
207 
mutagenicity of, 217 
reactions with DNA, 206 
Acetylcholine-receptor channels 
neurotoxins and, 15-16 
Acetyl CoA carboxylase 
E. coli genes for, 264 
N-Acetylglutamate 
carbamyl phosphate synthetase 
and, 434 
N-Acetylglutamate synthetase 
protein intake and, 451 
N-Acetylglutamate synthetase 
deficiency, 432 
Acids 
depurination/depyrimidination 
by, 203-4 
Aciduria 
argininosuccinic, 445 
therapy of, 447 
a-Actin gene 
tissue-specific expression of, 
471 
Actin gene family 
pseudogenes in, 85 
Action potentials 
in Drosophila muscle, 16-17 
ion channels and, 14-15 
Acyl carrier protein 
E. coli genes for, 264 
Adenine deamination, 203 
Adenine methylation 
E. coli mismatch repair and, 
526 
Adenosine 
Myxococcus development and, 
543 
Adenoviruses, 45-72 
EIA promoter of, 61-65 
EIA repression and, 72 
EIA transactivation of, 65-71 
E1B promoter of, 51-53 
E2 early promoter of, 53-55 
late promoters of, 55-61 
major late promoter of, 46-51 
oncogenic transformation and, 
46 
pre-mRNA splicing in, 695 


Adenovirus type 2 
major late promoter of, 46 
Adenylate cyclase 
Dictyostelium development 
and, 543-44 
Adenyl! cyclase 
Dictyostelium development 
and, 543 
Adrenalectomy 
urea cycle and, 449 
Adrenal hypoplasia 
ornithine transcarbamylase de- 
ficiency and, 439-40 
Adrenocortical carcinoma 
oncogene mutation and, 243 
Aflatoxin B, 
DNA labile site induction by, 
207 
Alkali 
apurinic/apyrimidinic sites 
and, 206-7 
Amino acids 
Dictyostelium development 
and, 542-43 
Myxococcus development and, 
543 
N-benzoyloxy-N-methy]-4- 
Aminoazobenzene 
DNA labile site induction by, 
207 
reactions with DNA, 206 
p-Aminobenzoate synthase 
carbamyl! phosphate synthetase 
and, 434 
4-Aminopyridine 
Drosophila neuromuscular ju- 
netion and, 32 
Amniocentesis 
fragile X syndrome and, 121 
Anabaena 
nif genes in, 571 
protein HU of, 407-8 
Animal cells 
mutagenesis in, 213-14 
phospholipid synthesis in, 
281-83 
Aniridia 
Wilms’ tumor and, 237 
Anthranilate synthase component 
II 
carbamyl phosphate synthetase 
and, 434 
Antirrhinum majus 
gene tagging in, 192 
Tam! and Tam2 of, 182 
Tam3 of, 183 
Antitermination 
E. coli ribosomal RNA syn- 
thesis and, 305-6 


Aphidicolin 
fragile site induction and, 
113-14 
Apurinic/apyrimidinic sites 
mutagenesis by, 210-19 
molecular mechanisms for, 
219-22 
repair of, 209-10 
sources of, 202-8 
Arachidonic acid 
eukaryotic phospholipids and, 
254 
Archangium 
development of 
travelling waves in, 545 
fruiting body formation in 
aggregation and, 550 
Arginase 
expression of, 448 
Arginine 
neonatal hyperammonemia 
and, 436 
Arginine biosynthesis 
carbamyl phosphate synthetase 
and, 434 
Argininemia, 446 
Argininosuccinate lyase 
expression of, 448 
urea cycle and, 444-45 
Argininosuccinate synthetase 
citrullinemia and, 443-44 
expression of, 448 
regulation in cultured cells, 
451-54 
urea cycle and, 441-44 
Argininosuccinic acid 
neonatal hyperammonemia 
and, 436 
urea cycle and, 432 
Argininosuccinic aciduria, 445 
therapy of, 447 
Aromatic amines 
reactions with DNA, 206 
Aspartate transcarbamylase 
E. coli, 437 
Ataxia telangiectasia 
apurinic/apyrimidinic en- 
donucleases and, 209- 
10 
ionizing radiation and, 232 
Autoimmune disease 
small nuclear ribonucleopro- 
tein particles and, 686 
Autosomes 
foreign DNA integration on, 
468 
Avian leukosis virus 
viral-induced B-cell lympho- 
mas and, 368 
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Avian retrovirus MC29 

c-myc gene in, 362 
5-Azacytidine 

gene expression and, 483-84 
Azotobacter vinelandii 

nif genes in, 570 


B 


Bacillus stearothermophilus 
DNA-binding protein II of, 
407 
Bacillus subtilis 
developmental genes of, 632- 
40 


DNA depurination and, 202 
endospore formation in, 625- 
59 
glycosylases of, 207 
regulatory genes of, 640-50 
Bacteria 
apurinic/apyrimidinic sites in 
mutagenic potential of, 
212-13 
gram-negative 
membranes of, 255 
transposable elements in, 192 
See also specific type 
Bacterial membrane lipoproteins 
biogenesis of, 280-81 
Bacteriophage Mu transposition, 
385-424 
mechanism of, 396-404 
models of, 390-96 
proteins in, 404-9 
Bacteriophage T4 
glycosylases of, 207 
rll mutants of 
depurination and, 212 
Barley stripe mosaic virus 
(BSMV) 
maize and, 193 
Base substitution 
transposable elements in 
plants and, 183 
Beckwith-Wiedemann syndrome 
oncogene mutation and, 243 
Benzopyrene-diolepoxide 
DNA labile site induction by, 
207 
reactions with DNA, 206 
Bloom’s syndrome 
chromosomal breakage and, 
232-33 
B lymphocytes 
proliferation of 
lipid A and, 280 
Bombyx mori 
E locus mutations in, 160 
Bradyrhizobium 
nif genes in, 568 
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Bradyrhizobium japonicum 

nif genes in, 577 
Brain tumors 

hereditary forms of, 235 
Breast cancer 

hereditary forms of, 235 
a-Bungarotoxin 

ion channels and, 15-16 
Bungarus fasciatus 

W chromosome of, 344 
Burkitt’s lymphoma 

c-myc RNA levels in, 367-68 

oncogenes in, 236 


Cc 


Caffeine 
Xq27 fragile site and, 115-16 
Calcium channels 
subtypes of, 16 
cAMP 
Dictyostelium development 
and, 543-45 
Canavanine 
argininosuccinate synthetase 
and, 452 
Cancer 
murine, 486-88 
Carbamyl! phosphate synthetase 
amino acid sequence of, 435 
urea cycle and, 433-36 
Carbamyl phosphate synthetase 
deficiency, 436 
therapy of, 447 
Carbamyl phosphate synthetase I 
carbonic anhydrase and, 432 
Carbamy] phosphate transcar- 
bamylase I 
expression of, 448 
Carbonic anhydrase 
carbamyl phosphate synthetase 
I and, 432 
Carcinogenesis 
multistep, 372-74 
Carcinogens 
DNA chemical adducts and, 
201-2 
Cardiolipin 
E. coli, 270 
Cardiolipin synthase gene 
mutations in, 275 
Caulobacter 
glycerol auxotrophs of 
glycerophospholipid synthe- 
sis in, 269 
Cell adhesion 
Dictyostelium and, 548 
Cell cycle 
in yeasts, 10 
Chemodectoma 
hereditary predisposition to, 
246 


Chimerism, 332 
Chinese hamster ovary cells 
phospholipid synthesis in, 
281-83 
Chloramphenicol acetyl trans- 
ferase 
E4 transcription and, 59 
HeLa cells and, 57-58 
Chondrococcus 
fruiting body formation in 
aggregation and, 550 
Chondromyces 
fruiting body formation in 
aggregation and, 550-51 
Chromatin 
viral, 68 
Xenopus 
gene transcription in, 69 
Chromosomal breakage 
Bloom’s syndrome and, 232- 
33 
Fanconi’s anemia and, 232-33 
nonhomologous 
multigene family evolution 
and, 82-84 
transposable elements and, 
187 
silent, 193 
Chromosomes 
fragile sites on, 111-14 
in yeasts, 7-8 
Chronic granulomatous disease 
ornithine transcarbamylase de- 
ficiency and, 439-40 
Chymotrypsin B gene 
rat 
introns of, 100 
Ciliated protozoans 
asexual reproduction of, 502 
DNA sequence eliminations 
in, 505-6 
genomic reorganization in, 
501-18 
macronuclear DNA of, 507-8 
methylation of, 516 
rearrangements of, 513-16 
macronuclear genome of, 
503-5 
ribosomal RNA genes of, 
508-11 
Citrulline 
intestinal mucosa and, 434 
neonatal hyperammonemia 
and, 436 
urea cycle and, 432 
Citrullinemia 
argininosuccinate synthetase 
and, 443-44 
therapy of, 447 
Citrulline synthesis 
ornithine transcarbamylase 
and, 436 





Clostridium 
nif genes in, 571 
Clotting factor IX 
introns of, 100 
Codons 
nonsense 
in yeasts, 8 
Colon cancer 
hereditary forms of, 235 
Colorblindness, 128 
Congenital adrenal hypoplasia 
omithine transcarbamylase de- 
ficiency and, 439-40 
Cortisol 
urea cycle and, 449 
Crossing-over 
in DNA duplication, 84-85 
in haptoglobin genes, 98-99 
in multigene families, 87-89 
a-Crystallin gene 
tissue-specific expression of, 
471 
Cytidine 
deamination of, 202-3 
Cytidine 5' phosphate 
in E. coli membrane lipid, 
271 
Cytidine triphosphate 
glycerolipid assembly and, 
270 
Cytoplasmic inheritance 
in yeasts, 2, 8-9 
Cytosine 
membrane lipids and, 272 
Cytosol 
carbamyl phosphate synthetase 
II in, 434 


D 


Decoyinine 
sporulation and, 627 
Deoxycytidine 
apurinic/apyrimidinic site in- 
duction and, 204 
Deoxycytidine triphosphate 
fragile X expression and, 115 
Deoxyguanosine 
apurinic/apyrimidinic site in- 
duction and, 204 
Deoxypurine nucleosides 
apurinic/apyrimidinic site in- 
duction and, 204 
Deoxypyrimidine nucleosides 
apurinic/apyrimidinic site in- 
duction and, 204 
Deoxythymidine 
apurinic/apyrimidinic site in- 
duction and, 204 
Depurination 
chemically induced, 203-7 
DNA glycosylases and, 207-8 


spontaneous, 202-3 
Depyrimidination 
chemically induced, 203-7 
DNA glycosylases and, 207-8 
spontaneous, 202-3 
Diabetes 
urea cycle enzymes and, 451 
Dictyostelium 
development of 
aggregation in, 548-50 
initiation of, 542-43 
intercellular signalling in, 
543-45 
pleiotropy and, 551-53 
feeding phase of, 541 
multicellularity of 
evolution of, 556-58 
Differentiation-inducing factor 
Dictyostelium and, 549-50 
Diglyceride 
in E. coli membrane lipid, 
271 
sn-1,2-Diglyceride 
protein kinase C and, 254 
Diglyceride kinase 
E. coli mutants defective in, 
275 
Dihydroxyacetone phosphate 
sn-glycerol-3-phosphate and, 
269 
Dihydroxyacetone phosphate 
acyltransferase 
plasmalogen biosynthesis and, 
283 
Discoidin 
Dictyostelium and, 548-49 
DNA 
branch migration in, 90 
chemical adducts of 
mutagen/carcinogen expo- 
sure and, 201-2 
c-myc protein and, 363 
depurination in, 202-3 
E. coli 
renaturation of, 386 
enzymatic repair of, 207 
left-handed 
formation of, 92 
L-myc gene in, 364 
macronuclear, 507-8 
methylated 
mismatch repair in, 530-32 
microinjection of, 468-69 
Mu-prophage 
replication of, 389 
N-glycosylic bonds in 
stability of, 203 
phage particle, 386 
single-stranded 
depurination of, 204 
transposable element inactiva- 
tion and, 190-91 
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unmethylated 
mismatch repair in, 532 
DNA-binding activator proteins 
nif genes and, 581-82 
DNA-binding proteins 
adenovirus major late promo- 
ter and, 48-49 
type II, 407-8 
DNA duplication 
crossing-over and, 84-85 
RNA-mediated, 85-86 
DNA glycosylases 
depurination/depyrimidination 
by, 207-8 
DNA helicase I 
DNA transfer and, 612 
DNA methylation 
gene activity and, 483 
DNA polymerases 
DNA templates and, 202, 
210-11 
poly d(A-T) copying and, 210 
DNA replication 
chain elongation during 
apurinic/apyrimidinic sites 
and, 219 
E. coli 
conjugal, 608-13 
viral, 46-47 
DNase I 
adenovirus major late promo- 
ter and, 49-50 
DNA sequences 
of ciliated protozoans, 505-6 
on mouse Y chromosome, 
343-46 
DNA synthesis 
EIA proteins and, 71 
DNA transcription 
adenovirus 
mutations and, 50 
DNA tumor viruses 
pre-mRNA splicing in, 695 
Dorsal longitudinal flight mus- 
cles 
Drosophila 
innervation of, 17 
Drosophila 
Antennapedia complex of, 
154-56 
Bithorax complex of, 157-58 
crossing-over in, 87 
electrophysiological studies 
of, 16-17 
heavy- and light-chain genes 
of 
pre-mRNA splicing in, 
695-96 
metallothionein gene duplica- 
tion in, 84 
mutations of 
Antp, 147-48 
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homeotic, 149-54 
isolation of, 18 
neural development in, 37- 
38 
potassium channel, 26-36 
sodium channel, 18-26 
nervous system of 
signalling in, 14-15 
neurogenetics of, 13-39 
neuromuscular junction of, 15 
segmentation in, 165 
sexual development in, 330 
Drosophila melanogaster 
hybrid dysgenesis in, 135 
lethal giant larvae gene of, 
246 
Duchenne muscular dystrophy 
ornithine transcarbamylase de- 
ficiency and, 440 


E 


Elaphe radiata 
sex chromosomes of 
evolution of, 343-45 
Elastase-I gene 
tissue-specific expression of, 
471 
Electric eel 
sodium channels in, 16 
Endometrial cancer 
hereditary forms of, 235 
Endonucleases 
apurinic/apyrimidinic, 206-10 
Endospores 
B. subtilis 
formation of, 625-59 
Enzymes 
Dictyostelium development 
and, 552-53 
See also specific type 
Erythrocytes 
arginase deficiency and, 446 
argininosuccinate lyase de- 
ficiency and, 445 
Escherichia coli 
apurinic/apyrimidinic en- 
donucleases in, 209 
aspartate transcarbamylase of, 
437 
carbamyl phosphate synthetase 
and, 434-35 
cardiolipin in, 270 
chemotaxis in, 264 
depurinations in, 203 
DNA renaturation in 
Mu-phage DNA and, 386 
DNA replication in 
conjugal, 608-13 
fatty acid degradation in, 266- 
69 


fatty acid synthesis in, 266 


fertility factor of, 593-618 
F-pili of, 600-4 
assembly and retraction of, 
602-4 
structure of, 600-1 
surface interactions of, 604- 
7 
F transfer genes of, 595-99 
gene expression in 
regulation of, 613-18 
glucosamine auxotrophs of, 
270 
sn-glycerol-3-phosphate in, 
269 
glycerophospholipids in, 255- 
60, 269 
enzymatic synthesis of, 
270-71 
glycosylases of, 207 
inner membrane of 
Mu-B protein and, 405 
lacl gene of 
mutational spectra in, 216 
lacZ gene in, 163 
lipid A of, 257, 263-64 
biosynthesis of, 277-78 
lipid genes in, 264-66 
mapping and cloning of, 
273 
lipid molecules in, 255-64 
lipopolysaccharide in, 257, 
263-64 
mismatch repair in, 523-35 
adenine methylation and, 
526 
mechanisms of, 533-34 
methylated DNA and, 530- 
32 
recombination and, 530 
replication errors and, 529 
specificity of, 527-29 
unmethylated DNA and, 
532 
mutagenesis in, 212-13 
mutants of 
exonuclease III, 209 
nif genes and, 571 
O-antigen chains in, 277 
oligosaccharides in, 257-60 
phosphatidylethanolamine in, 
263, 270-72 
phosphatidylglycerol in, 263, 
270-72 
phospholipid system mutations 
in, 274-75 
protein HU of, 407-9 
ribosomal protein genes in, 
298-304 
ribosomal protein operons in 
regulation of, 314-17 
ribosomal protein synthesis in 
regulation of, 309-14 


ribosomal RNA genes in, 298 
ribosomal RNA synthesis in 
regulation of, 304-9 
ribosome synthesis in, 297- 
98, 317-20 
sigma factors in, 581 
Escherichia coli K12 
genetic recombination and, 
594 
O-antigen chains and, 277 
Ethylating agents 
depurination/depyrimidination 
by, 204 
DNA labile site induction by, 
207 
Ethyl methanesulfonate 
E. coli mutagenesis and, 212 
Eukaryotes 
apurinic/apyrimidinic en- 
donucleases in, 209 
chemical mutagenesis in 
apurinic/apyrimidinic sites 
in, 218 
evolution of, 556-58 
gene conversion in, 89-92 
mismatch repair in 
mechanisms of, 534-35 
ornithine transcarbamylase in, 
436-37 
phospholipids in, 254 
pre-mRNA splicing in, 672 
small nuclear ribonucleopro- 
tein particles in, 685-86 
Euplotes 
macronuclear DNAs of, 507 
macronuclear telomeres of, 
S11 
Exons 
transposable element insertion 
in, 191 
Exonuclease III 
E. coli mutants and, 209 
E2 early promoter region and, 


F 


Fanconi’a anemia 
chromosomal breakage and, 
232-33 
Fasting 
urea cycle enzymes and, 451 
Fatty acid degradation 
E. coli, 266-69 
Fatty acids 
long-chain 
membrane lipids and, 272 
Fatty acid synthesis 
E. coli, 266 
Fertility factor 
See F factor 





Fetal y-globin gene 
duplication of, 84-85 
a-Fetoprotein gene 
expression of, 476 
F factor 
E. coli, 593-618 
Fibrinogen gene 
pre-mRNA splicing in, 695 
Fibroblast growth factor 
c-myc gene expression and, 
376-77 
Fibroblasts 
argininosuccinate lyase de- 
ficiency and, 445 
Fibronectin gene 
pre-mRNA splicing in, 695 
Fluorodeoxyuridine 
fragile X induction and, 115 
5-Fluorodeoxyuridylmonophos- 
phate 
thymidylate synthase and, 115 
F-pili 
assembly and retraction of, 
602-4 
structure of, 600-1 
surface interactions of, 604-7 
F-pilin, 600-1 
synthesis of, 601-2 
Fragile X inheritance 
models of, 133-39 
Fragile X mutation 
female heterozygous for, 119- 
21 
male hemizygous for, 118-19 
Fragile X syndrome, 109-41 
cytogenetics of, 111-25 
linkage analysis in, 128-33 
pedigree analysis in, 125-28 
somatic cell hybrid analysis 
in, 121-25 
X-linked mental retardation 
and, 110-11 
Frameshift mutations 
transposon footprints and, 183 


G 


B-Galactosidase 
E. coli lacZ gene and, 163 
nif genes and, 569-70 
Gardner’s syndrome 
DNA transfection into NIH- 
3T3 cells and, 242 
Gene amplification 
somatic cells and, 86 
Gene clusters 
meiotic recombination in, 92 
See also specific type 
Gene conversion 
in haptoglobin gene clusters, 
95-97 


in multigene families, 89-92 
in yeasts, 5-7, 10 
Gene duplication 
multigene family evolution 
and, 82-86 
Gene expression, 471-85 
E. coli 
regulation of, 613-18 
modulation of, 478-79 
tissue-specific, 471-78 
in transgenic mice, 479-85 
Gene tagging 
in plants, 192 
Genetic counseling 
fragile X syndrome and, 
121 
Genetic defects 
correction of, 489-90 
Gene transfer 
gene expression and, 471-85 
methods of, 468-70 
in mice, 465-93 
Genomic stress 
transposable element activa- 
tion and, 193-94 
Glaucoma 
macronuclear rDNA of, 510 
macronuclear telomeres of, 
S11 
Glaucoma chattoni 
amplified ribosomal RNA 
genes of, 508-11 
macronuclear DNA of 
sequences of, 513 
macronuclear genome of 
linear DNA molecules in, 
507 
Globin 
promoter of, 66 
B-Globin 
promoter of, 56 
a-Globin gene 
expression of, 481 
‘y-Globin gene 
fetal 
duplication of, 84-85 
Globin gene family 
crossing-over in, 88-89 
a-Globin gene family 
pseudogenes in, 85 
Globin genes 
adenovirus infection and, 67 
gene conversion in, 91 
Glucagon 
urea cycle enzymes and, 450 
Glucocorticoids 
gene expression and, 478 
urea cycle and, 450 
Glucosamine 
membrane lipids and, 272 
phospholipids derived from, 
254 
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Glucose 
Dictyostelium development 
and, 542-43 
Glucose-6-phosphate de- 
hydrogenase deficiency, 
128 
L-Glutamate 
Drosophila neuromuscular 
junction and, 15 
Glycerol-3-phosphate 
membrane lipids and, 272 
sn-Glycerol-3-phosphate 
E. coli, 269 
Glycerolipids 
assembly of, 270 
Glycerol kinase deficiency 
ornithine transcarbamylase de- 
ficiency and, 439-40 
Glycerophospholipids 
E. coli, 255-60, 269 
enzymatic synthesis of, 270- 
71 
structure of, 255 
1-alkyl-2-acetyl Glycerophos- 
phorylcholine 
platelet aggregation and, 263 
Glycine max 
Tgml1 of, 182 
Gram-negative bacteria 
membranes of, 255 
Growth factors 
c-myc gene expression and, 
376-77 
Growth hormone 
mammalian growth and, 485 
Growth-hormone releasing factor 
mammalian growth and, 485 


H 


Haptoglobin gene family 
evolution of, 93-101 
Heat-shock genes 
host-cell major 
transcription of, 67 
Heavy metals 
gene expression and, 478 
HeLa cells 
adenovirus-infected 
gene transcription in, 69 
adenovirus major late promo- 
ter and, 48-49 
chloramphenicol acetyl trans- 
ferase and, 57-58 
early-region transcription in, 
65 
pre-mRNA splicing in, 683 
tRNA gene transcription in, 
67 
Hemoglobin gene clusters 
gene conversion in, 91 
Hemophilia A, 128 
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Hemophilia B, 128 
Hepatoblastoma 
IGFII in, 245 
oncogene mutation and, 243 
Herpes simplex virus type I 
promoter of, 66 
Heterothallism 
in yeasts, 3-4 
HHH syndrome, 432 
Homeobox, 158-60 
Homeosis, 147 
Homeotic genes, 147-67 
expression of, 161-62 
interactions among, 164-65 
mechanism of action of, 165- 
67 
organization of, 154-58 
regulation of, 162-65 
Homeotic mutations 
phenotypic effects of, 149- 
54 


Homocitrullinuria, 432 
Homothallism 
in yeasts, 9-10 
Human cancer, 231-47 
antioncogenes in, 244-46 
autosomal fragile sites and, 
114 
hereditary, 232-44 
oncogenes in, 244-46 
See also specific type 
Human chromosomes 
meiotic chiasmata on, 92 
Human growth hormone-human 
chorionic somatomammo- 
tropin gene cluster 
duplication of, 85 
Human haptoglobin gene cluster 
gene duplication events in, 
82-84 
Human haptoglobin genes, 93- 
94 
gene conversion in, 95-97 
gene duplication and di- 
vergence in, 94-95 
intragenic crossing-over in, 
98-99 
intragenic duplication in, 97 
Human T-cell leukemia viruses 
promoter regions of, 54 
promoters of, 66 
H-Y antigen 
sex determination and, 328 
Hybrid genes 
expression in transgenic mice, 
474-75 
Hydrocortisone 
urea cycle and, 449-50 
Hyperammonemia, 432 
argininemia and, 446 
argininosuccinate synthetase 
deficiency and, 443 
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argininosuccinic aciduria and, 
445 
neonatal, 436 
omithine transcarbamylase 
and, 439 
Hyperornithinemia, 432 
Hypophysectomy 
urea cycle enzymes and, 450 
Hypotrichs 
genomic reorganization in, 
503-5 
macronuclear DNAs of, 507 
macronuclear telomeres of, 
Sil 


I 


Immunoglobulin « gene 
tissue-specific expression of, 
471 
Immunoglobulin gene family 
gene conversion in, 91 
pseudogenes in, 85 
Immunoglobulin genes 
rearranged in mice, 488-89 
Immunoglobulin heavy-chain 
gene 
expression of, 475 
Insulin 
urea cycle enzymes and, 450 
Insulin gene 
tissue-specific expression of, 
471 
Insulinlike growth factor-I 
mammalian growth and, 485 
Intestinal mucosa 
citrulline and, 434 
Intragenic duplication 
in haptoglobin genes, 97 
Ion channels 
in excitable membranes, 15- 
16 
in neurons, 14-15 
See also specific type 


K 


Kidney 
carcinoma of 
hereditary forms of, 235 
Kidney transplantation 
urea cycle disorders and, 447 
Klebsiella pneumoniae 
nif genes in, 568 
regulation of, 574-75 


L 
Lariat-debranching enzyme 


pre-mRNA splicing and, 689- 
91 


Leukemias 
ataxia telangiectasia and, 232 
chromosomal aberrations in, 
241 
hereditary forms of, 235 
Leukocytes 
argininosuccinate lyase de- 
ficiency and, 445 
Leukotrienes 
phospholipid precursors of, 
254 
Lipid A 
E. coli, 257, 263-64 
biosynthesis of, 277-78 
pharmacologic effects of, 
280 
Lipid A pathway 
mutants in, 278-79 
Lipid genes 
E. coli, 264-66 
mapping and cloning of, 
273 
Lipids 
E. coli, 255-64 
Lipid X 
E. coli, 280 
Lipopolysaccharide 
E. coli, 257, 263-64 
F-pili and, 605-6 
Lipoproteins 
bacterial membrane 
biogenesis of, 280-81 
Liver transplantation 
urea cycle disorders and, 447 
Lung carcinoma 
N- and L-myc gene expres- 
sion in, 364 
small-cell 
1p deletions in, 238 
myc gene amplification in, 
369 
myc gene expression in, 
245 
Lung fibroblasts 
WI38 secondary 
early-gene transcription in, 


Lymphoblasts 
Xq27 fragile site in, 115 
Lymphocytes 
Xq27 fragile site in, 115 
Lymphomas 
ataxia telangiectasia and, 232 
B-cell 
avian leukosis virus and, 
368 
chromosomal aberrations in, 
241 
c-myc RNA in, 367 
hereditary forms of, 235 
Lysinuric protein intolerance, 
432 





M 


Macaca fascicularis 
arginase deficiency in, 446 
Macrophage activation 
lipid A and, 280 
Maize 
genomic stress and, 193 
Mu! transposition in, 189- 
90 
protein evolution in 
transposon footprinting and, 
184 
transposable elements in, 175- 
76 
wx-m7 allele of 
cyclic changes in, 190 
See also Zea mays 
Maltose 
Dictyostelium development 
and, 542-43 
fermentations of, 4 
Mammalian cells 
pre-mRNA splicing complexes 
in, 692-93 
Mammals 
glycosylases of, 207 
urea cycle in, 431-54 
Meiotic recombination 
gene clusters and, 92 
Melanoma 
hereditary predisposition to, 
246 
xeroderma pigmentosum and, 
232 
Membrane lipids 
precursors of, 272 
Membrane lipoproteins 
biogenesis of, 280-81 
Membrane phospholipids, 253- 
84 
in animal cells, 281-83 
Meningioma 
hereditary predisposition to, 
246 
Mental retardation 
argininemia and, 446 
argininosuccinate synthetase 
deficiency and, 443 
X-linked 
fragile X syndrome and, 
110-11 
Messenger RNA 
adenovirus 
RNA splicing and, 45-46 
c-myc 
turnover of, 366 
E. coli ribosomal protein 
turnover of, 313-14 
EIA, 65-66 
L1 family of, 47 
See also Pre-mRNA splicing 


Metallothionein gene 
duplication in Drosophila, 
84 
Methidiumpropyl-EDTA-Fe(II) 
adenovirus major late promo- 
ter and, 49 
Methotrexate 
fragile X induction and, 114- 
15 
Methyladenine 
macronuclear DNA of ciliates 
and, 516 
Methylating agents 
depurination/depyrimidination 
by, 204 
DNA labile site induction by, 
207 
C-Methylation 
transposable element inactiva- 
tion and, 190-91 
Mice 
cancer in, 486-88 
sex determination in, 327-56 
sex reversal in, 334-41 
transgenic, 465-93 
gene expression in, 479-85 
Y chromosome of 
DNA sequences on, 343- 
46 
rearranged, 347-53 
regional organization of, 
354 
Micrococcus luteus 
glycosylases of, 207 
Mitochondria 
carbamyl! phosphate synthetase 
I in, 434 
Molecular clock, 101 
Mononucleotides 
N-glycosylic bonds in 
stability of, 203 
Mosaicism, 331-32, 468 
Mouse histocompatibility genes 
gene conversion in, 91 
Mouse mammary tumor virus, 
487 
mRNA 
See Messenger RNA 
Mullerian duct system 
development of, 329-30 
Multigene families, 81-104 
evolution of 
initial gene duplication in, 
82-86 
recombinations in, 86-93 
species evolution and, 101-3 
Murine fibroblast cells 
immunoglobulin gene enhanc- 
ers in 
activation of, 72 
Murine H2 genes 
transcription of, 67 
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Murine lymphocyte cells 
immunoglobulin gene enhanc- 
ers in 
repression of, 72 
Mutagenesis 
animal cell, 213-14 
apurinic/apyrimidinic site, 
210-19 
molecular mechanisms for, 
219-22 
chemical 
apurinic/apyrimidinic sites 
in, 216-19 
E. coli, 212-13 
insertional, 490-92 
spontaneous 
apurinic/apyrimidinic sites 
in, 214-15 
Mutagens 
DNA chemical adducts and, 
201-2 
Mutations 
adenovirus DNA transcription 
and, 50 
B. subtilis sporulation and, 
629-31 
cardiolipin synthase gene and, 
275 
c-myc proto-oncogenes and, 
375-76 
Drosophila 
isolation of, 18 
potassium channel, 26-36 
sodium channel, 18-26 
E. coli, 274-76 
exonuclease III, 209 
fragile X 
female heterozygous for, 
119-21 
male hemizygous for, 118- 
19 
frameshift 
transposon footprints and, 
183 
homeotic 
phenotypic effects of, 149- 
54 
oncogenic 
inheritance of, 241-44 
somatic 
human cancer and, 231 
transposable elements and, 
191-92 
Myelin basic protein 
pre-mRNA splicing in, 695 
Myxococcus 
development of 
aggregation and, 550-51 
initiation of, 543 
intercellular signalling and, 
545-48 
pleiotropy and, 553-55 
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feeding phase of, 541 
multicellularity of 
evolution of, 556-58 
Myxococcus xanthus 
amino acid starvation and, 
543 


N 


Neocarzinostatin 
mutagenicity of, 216-17 
Neomycin phosphotransferase 
genes coding for, 482 
Neomycin phosphotransferase II 
gene 
Ac excision from, 185 
Neonatal citrullinemia, 443-44 
Neonatal hyperammonemia, 
436, 445 
Neuroblastoma 
Ip deletions in, 238 
hereditary forms of, 235 
hereditary predisposition to, 
246 
N- and L-myc gene expres- 
sion in, 364 
small-cell 
myc gene amplification in, 
369 
tumor N-myc expression in, 
245 
Neurofibroma 
hereditary predisposition to, 
246 
Neurofibromatosis 
DNA transfection into NIH- 
3T3 cells and, 242 
predisposition to cancer and, 
233 
Neuromuscular junctions 
Drosophila, 15 
Neurons 
ion channels in, 14-15 
Neuropeptides 
mammalian growth and, 485 
Neurospora 
ascus of 
2:6 segregation in, 6 
Neurotoxins 
ion channels and, 15-16 
Nicotiana tabacum 
transposition of Ac in, 184-85 
Nitrogen fixation genes 
regulation of, 567-85 
mechanism of, 569-80 
Nitrogen mustard 
DNA labile site induction by, 
207 
Nonsense codons 
in yeasts, 8 
Nuclear dualism 
ciliated protozoans and, 501-2 
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Nucleosides 
N-glycosylic bonds in 
stability of, 203 


O 


Oligosaccharides 
E. coli, 257-60 
Oncogenes 
myc, 361-78 
expression of, 245-46 
Oncogenesis 
heterozygosity for, 234-41 
Oncogenic mutations 
inheritance of, 241-44 
Oncogenic transformation 
adenoviruses and, 46 
Operons 
E. coli ribosomal protein 
regulation of, 314-17 
Ornithine aminotransferase de- 
ficiency, 432 
Omithinemia, 432 
Omithine transcarbamylase 
amino acid sequence of, 438 
citrulline synthesis and, 434 
expression of, 448 
urea cycle and, 436-41 
Ornithine transcarbamylase de- 
ficiency, 437, 439-41 
therapy of, 447 
Orotic acid 
urinary 
ornithine transcarbamylase 
deficiency and, 439 
Osteosarcoma 
chromosomal rearrangement 
in, 238 
Oxytocin precursor genes 
gene conversion in, 91 
Oxytricha 
asexual reproduction of, 502 
DNA replication in, 504-5 
macronuclear DNAs of, 507 
macronuclear telomeres of, 
511-12 
Oxytricha fallax 
telomere formation in, 515 
Oxytricha nova 
macronuclear DNA of 
sequences of, 513 


r 


Paramecium 
asexual reproduction of, 502 
DNA replication in, 505 
genomic reorganization in, 
503 
Paramecium tetraurelia 
macronuclear telomeres of, 
515 


Pedigree analysis 
fragile X syndrome and, 125-28 
Peptidoglycan 
Myxococcus development and, 
546 
Peroxisomes 
plasmalogen biosynthesis and, 
283 
Phenylacetate 
urea cycle disorders and, 447 
Pheochromocytoma 
hereditary forms of, 235 
hereditary predisposition to, 
246 
Phosphatidic acid 
in E. coli membrane lipid, 
271 
Phosphatidylcholine 
in Chinese hamster ovary 
cells, 281-82 
Phosphatidylethanolamine 
in Chinese hamster ovary 
cells, 281 
in E. coli, 264, 270-72 
Phosphatidylglycerol 
in E. coli, 264, 270-72 
Phosphatidylglycerophosphate 
in E. coli membrane lipid, 
271 
Phosphatidylinositol 
in Chinese hamster ovary 
cells, 281 
Phosphatidylserine 
in Chinese hamster ovary 
cells, 281-82 
in E. coli membrane lipid, 
271 
Phospholipases 
E. coli mutants defective in, 
276 
Phospholipid synthesis, 253-84 
in animal cells, 281-83 
Plants 
gene tagging in, 192 
transposable elements in, 175- 
94 
Plasmacytoma 
c-myc RNA levels in, 367-68 
Plasmalogen biosynthesis, 283 
Plasminogen 
kringle regions of, 99 
Plasminogen-activator gene 
kringle regions of, 100 
Plasminogen gene 
kringle regions of, 100 
Platelet-activating factor, 254 
Platelet aggregation 
1-alkyl-2-acetyl glycerophos- 
phorylcholine and, 263 
Platelet-derived growth factor 
c-myc gene expression and, 
376-77 





Pleiotropy 
Dictyostelium, 551-53 
Myxococcus, 553-55 
Polycyclic aromatic hydrocar- 
bons 
reactions with DNA, 206 
Polyethylene glycol 
pre-mRNA splicing and, 674 
Polyploidy 
in yeasts, 5-7 
Polyposis coli 
DNA transfection into NIH- 
3T3 cells and, 242 
predisposition to cancer and, 
233 
Polysphondylium pallidum 
pleiotropic effects in, 553 
Polysphondylium violaceum 
aggregation of, 545 
Polyvinyl alcohol 
pre-mRNA splicing and, 674 
Potassium channels 
activation of, 15 
in Drosophila mutants, 26-36 
subtypes of, 16 
Pre-mRNA splicing, 671-701 
alternative, 695-96 
complexes of, 692-94 
factors in, 685-92 
functions of, 697-99 
origins of, 697-99 
pathway of, 674-78 
pre-mRNA structure and, 
684-85 
regulation of, 694-97 
sequences in, 678-84 
site selection in, 672-73 
in vitro systems of, 673-74 
Preproinsuiin genes 
adenovirus infection and, 67 
Preproinsulin I 
promoter of, 66 
Prokaryotes 
apurinic/apyrimidinic en- 
donucleases in, 209 
mismatch repair in, 524 
mutagenicity in 
depurination and, 214 
phospholipids in, 254 
B-Propiolactone 


DNA labile site induction by, 


207 
mutagenicity of, 217 
N-Proprionylglutamy] ornithine 
8-lactam 
P. violaceum and, 545 
Prostaglandins 
phospholipid precursors of, 
254 
Protein H 


Myxococcus development and, 


547 


Protein kinase C 
sn-1,2-diglyceride and, 254 
Proteins 
bacteriophage Mu transposi- 
tion and, 404-9 
c-myc, 363 
evolution in maize, 184 
wild-type 
transposable element exci- 
sion and, 183 
Protein S 
Myxococcus development and, 
547 
Prothrombin 
kringle regions of, 99 
Proto-oncogenes 
c-myc 
activation of, 367-72 
expression of, 365-67 
family of, 363-64 
growth factors and, 376-77 
structure of, 362-63 
transforming activity of, 
372-76 
Protozoans 
See Ciliated protozoans 
Pseudogenes 
multigene families and, 85 
Pseudorabies virus 
immediate early protein of, 
66 
Purine-nucleotide triphosphates 
RNA polymerase II and, 57 
Purines 
left-handed DNA and, 92 
Pyrimidine biosynthesis 
carbamyl phosphate synthetase 
II and, 434 
Pyrimidines 
left-handed DNA and, 92 


R 


Raffinose 
fermentations of, 4 
Retinoblastoma 
inheritance of, 233-34 
N- and L-myc gene expres- 
sion in, 364 
N-myc expression in, 245 
recessive cancer genes and, 
234-41 
Retroviruses 
mouse Y chromosome and, 
345 
myc, 372 
oncogenic, 231-32 
Rhabdomyosarcoma 
IGFIl in, 245 
oncogene mutation and, 243 
Rhizobium leguminosarum 
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C4-dicarboxylate transport 
structural gene of, 572 
Rhizobium meliloti 
nif genes in, 568 
regulation of, 575-76 
Ribonucleotide reductase 
fragile X expression and, 115 
Ribosomal protein genes 
E. coli, 298-304 
coupled translation of, 312- 
13 
promoter sequences for, 
302-4 
transcription termination 
signals for, 304 
translation signals for, 
304 
Ribosomal RNA genes 
ciliated protozoan, 508-11 
E. coli, 298 
Ribosomal RNA synthesis 
E. coli 
regulation of, 304-9 
Ribosome synthesis 
E. coli, 297-98, 317-20 
RNA 
DNA duplication and, 85-86 
E3 
expression of, 55 
RNA polymerase II and, 
56 
stability of 
c-myc gene and, 366-67 
See also specific type 
RNA footprinting 
pre-mRNA splicing complexes 
and, 693-94 
RNA polymerase 
adenovirus mRNAs and, 45- 
46 
B. subtilis 
forms of, 641-42 
RNA polymerase II 
adenovirus major late promo- 
ter and, 50-51 
E3 RNA and, 56 
late and [Va2 promoters and, 
60-61 
purine-nucleotide triphos- 
phates and, 57 
transcription factors and, 64- 
65, 70 
RNA polymerase III 
adenovirus-infected HeLa 
cells and, 69 
EIA transactivation and, 66 
gene transactivation and, 66 
RNA splicing 
adenovirus mRNAs and, 45- 
46 
tRNA 
See Ribosomal RNA 
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S 


Saccharomyces cerevisiae, 3 
arginase gene and, 446 
glycosylases of, 207 
heterothallism in, 4 
membrane phospholipids of, 

254 
mismatch repair in, 534 

Saccharomyces chevalieri, 9 

Saccharomyces pombe 
pre-mRNA splicing in, 683- 

84 


Salmonella 
flagellin gene-switching sys- 
tem of, 408, 419 
Salmonella minnesota 
lipid A of, 278 
Salmonella typhimurium 
KDO-deficient mutants in, 
279 
lip: 1 A of, 278 
nif genes and, 571, 573 
Salmonella typhimurium phage 
SP6 
pre-mRNA splicing in, 673 
Sarcomas 
hereditary forms of, 235 
Saxitoxin 
ion channels and, 15-16 
Schizosaccharomyces pombe, 3 
Sea urchins 
histone 2A promoter of, 56 
Segmentation genes 
homeotic gene interactions 
and, 164 
Serine 
glycerolipid assembly and, 
270 
L-Serine 
membrane lipids and, 272 
Serine proteases 
chymotrypsinogen family of 
protein sequences in, 99 
Sex determination, 327-56 
primary 
genetic control of, 332-41 
model for, 341-43 
Y chromosome and, 330-32 
Sex differentiation 
primary and secondary, 329- 
30 
Sex reversal, 332-41 
Sigma factors 
B. subtilis, 643-48 
nif gene expression and, 580- 
81 
Skin cancer 
hereditary forms of, 235 
xeroderma pigmentosum and, 
232 
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Small nuclear ribonucleoprotein 
particles 
pre-mRNA splicing and, 685- 
88 
Snakes 
sex chromosomes of 
evolution of, 343-45 
Sodium benzoate 
urea cycle disorders and, 447 
Sodium channels 
activation of, 14 
in Drosophila mutants, 18- 
26 
neurotoxins and, 15-16 
subtypes of, 16 
Somatic cell hybrid analysis 
fragile X syndrome and, 121- 
25 
Somatic cells 
gene amplification in, 86 
Somatic gene replacement 
therapy 
urea cycle disorders and, 447- 
48 
Somatic mutations 
human cancer and, 231 
Somatomedin C 
mammalian growth and, 485 
Somatostatin 
mammalian growth and, 485 
Species evolution 
multigene families and, 101-3 
Sphingomyelin 
in Chinese hamster ovary 
cells, 281 
Sporulation 
B. subiilis, 626-29 
initiation of, 648-50 
Myxococcus, 553-54 
Sporulation genes 
B. subtilis 
identification of, 629-32 
Stigmatella 
development of 
travelling waves in, 545 
fruiting body formation in 
aggregation and, 550-51 
Stigmatella aurantiaca 
sporulation in, 554 
Streptococcus 
ornithine transcatbamylase of, 
437 
Streptococcus pneumoniae 
mismatch repair in, 524, 
534 
Stylonychia 
macronuclear DNAs in, 507 
macronuclear telomeres of, 
S11 
Sucrose 
fermentations of, 4 


SV40 
adenovirus major late promo- 
ter and, 48 
core-enhancer region of, 63 
late promoter of, 66 
pre-mRNA splicing in, 695 
promoter of 
repression of, 72 
Systemic lupus erythematosus 
small nuclear ribonucleopro- 
tein particles and, 686 


T 


Telomeres 
macronuclear 
formation of, 512-13 
structure of, 511-12 
Teratocarcinoma cells 
early-gene transcription in, 65 
gene transfer in, 466 
Testis determination 
Y chromosome and, 328-29 
Tetraethylammonium 
Drosophila neuromuscular 
junction and, 32 
Tetrahymena 
asexual reproduction of, 502 
DNA replication in, 504 
DNA sequences of, 506 
genomic reorganization in, 
503 
macronuclear DNA of 
methylated adenines in, 516 
macronuclear rDNA of, 510 
macronuclear telomeres of, 
511-12 
metacentric chromosomes of, 
507 
molecular biology of, 503 
Tetrahymena pigmentosa 
rDNA telomeres of, 515 
Tetrahymena thermophila 
amplified ribosomal RNA 
genes of, 508-11 
DNA replication in, 504-5 
genomic reorganization in, 
503 
macronuclear DNA of 
sequences of, 513 
macronuclear telomeres of, 
512 
rDNA telomeres of, 515 
Tetrodotoxin 
Drosophila neuromuscular 
junction and, 18-19 
Theophylline 
Xq27 fragile site and, 115 
Thrombin gene 
kringle regions of, 100 





Thymidine kinase 
promoter of, 66 
Thymidine monophosphate 
fragile-site expression and, 
115 
Thymidine triphosphate 
fragile X expression and, 115 
Thymidylate synthase 
5-fluorodeoxyuridylmonophos- 
phate and, 115 
Thyroid 
medullary carcinoma of 
hereditary forms of, 235 
hereditary predisposition to, 
246 
Thyroidectomy 
urea cycle enzymes and, 450 
Tobacco 
expression of Ac in, 184-85 
gene tagging in, 192 
Mu! in, 185 
Tomato 
Mu! in, 185 
Transactivation 
EIA, 65-71 
Transcription factors 
adenovirus promoters and, 64- 
65 
EIA protein expression and, 
68-70 
RNA polymerase II, 70 
Transfer genes 
F 
E. coli, 595-99 
Transferrin gene 
expression of, 476, 479 
Transfer RNA 
suppressors of, 8 
Transfer RNA genes 
transcription in HeLa cells, 
67 
Transgenes, 465-93 
expression of, 485-89 
F 
E. coli, 595-99 
genetic defect correction and, 
489-90 
Transition metals 
mutagenicity of, 218 
Transposable elements 
Ac-Ds family of, 187-89 
autonomous, 182-85 
copy control of, 189-90 
DNA modification of, 190- 
91 
En-Spm 
derivatives of, 185-87 
footprints of, 183-84 
mutations and, 191-92 
nonautonomous derivatives of, 
185-89 


in plants, 175-94 
prokaryotic, 386 
protein evolution in maize 
and, 184 
Transregulatory genes 
homeotic gene regulation and, 
163 
tRNA 
See Transfer RNA 
Troponin T gene 
pre-mRNA splicing in, 695 
Trypanosomes 
pre-mRNA splicing in, 697 
Trypsin gene 
rat 
introns of, 100 
B-Tubulin gene 
transcription of, 67 
Tubulin gene family 
pseudogenes in, 85 
Tumor cells 
c-myc gene expression in, 
367-68 
Tyrosine kinase genes 
family of, 363-64 


U 


UDPG pyrophosphorylase 
Dictyostelium mutants and, 
555 
Ultraviolet radiation 
xeroderma pigmentosum and, 
232 
Urea cycle, 431-54 
arginase and, 445-46 
argininosuccinate lyase and, 
444-45 
argininosuccinate synthetase 
and, 441-44 
carbamy! phosphate synthetase 
and, 433-36 
disorders of 
therapy of, 446-48 
ornithine transcarbamylase 
and, 436-41 
Urea cycle enzymes 
dietary modification and, 450- 
51 
hormones and, 449-50 
regulation of, 448-54 


Vv 


Vanadyl-ribonucleoside complex 
pre-mRNA splicing and, 674 
Vasopressin precursor genes 
gene conversion in, 91 
Velocity gradient sedimentation 
pre-mRNA splicing complexes 
and, 692-93 
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Vertebrates 
homeobox sequences in, 160 


W 


W chromosome, 343-44 
Wheat streak mosaic virus 
(WSMV) 
maize and, 193 
Wilms’ tumor 
aniridia and, 237 
IGFII in, 245 
oncogene mutation and, 243 
predisposing gene for, 237 
recessive cancer genes and, 
234-41 
Wolffian duct system 
development of, 329-30 


X 


X chromosome 
foreign DNA integration on, 
468 
ornithine transcarbamylase 
deficiency and, 437, 
439 
See also Fragile X syndrome 
Xenopus 
chromatin of 
gene transcription in, 69 
homeobox sequences in, 160 
Xenopus laevis oocytes 
pre-mRNA splicing in, 696 
Xeroderma pigmentosum 
apurinic/apyrimidinic en- 
donucleases and, 209 
ultraviolet radiation and, 232 


z 


Y chromosome 
foreign DNA integration on, 
468 
mouse 
DNA sequences on, 343-46 
rearranged, 347-53 
regional organization of, 
354 
sex determination and, 328-29 
primary, 330-32 
Yeast genetics, 1-11 
Yeasts 
arginine biosynthesis in 
carbamyl! phosphate syn- 
thetase and, 434 
ascus of 
1:3 segregation in, 6 
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cell cycle in, 10 nonsense codons of, 8 Z 
chromosomes of, 7-8 pre-mRNA splicing in, 
cytoplasmic inheritance in, 2, 683 Z chromosome, 343 
8-9 pre-mRNA splicing complex Zea mays 
gene conversion in, 5-7, in, 692 gene tagging in, 192 
10 pyridoxine locus in transposable elements in, 175-76 
heterothallism in, 3-4 mutations at, 6-7 See also Maize 
homothallism in, 9-10 See also specific type Zellweger’s syndrome, 283 
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